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• 10 (iM Tb J> DTPAcslZ4 + 1 pM DAfl-M 

• 10 tiM Tb*DTPAC3l24 + 3 pM DAH-M 

• 10 pM Tb k DTPAc3l24 + 5 pM DAR-M 


Ex328 nm, 
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— 10 »M Tb*DTpAcs124 ♦ 1 pM 0AR-MT 


— ■ — 10 vM Tb fc DTPAcs124 + 3 pM DAFMJT 


— ^l0pMTb fc DTPAca124*5pM DAR-MT 


. Ex.328 nm, 


^ Delay time 50 us 
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(57) Abstract: A method for measuring a substance to be measured by 
means of a fluorescence, which comprises carrying out a measurement in 
the presence of (1) a specific fluorescent probe emitting a fluorescence by 
a specific reaction with the substance to be measured and (2) a donor hav- 
ing a long life fluorescence by itself and being capable of combining with 
the specific fluorescent probe as an acceptor and of allowing the accep- 
tor to undergo a fluorescence resonance energy transfer (provided that the 
donor forms no chemical bonding with the specific fluorescent probe), 
wherein a fluorescence emitted by the reaction of the acceptor with the 
substance to be measured is converted to a long life fluorescence of exci- 
tation type by the fluorescence resonance energy transfer induced in the 
acceptor. 


WO 0ta>3265 


Page 2 of26 


WO 01/63265 Al 1 1119 IIDIIII n IIIQI Hill DIE 1 U Dl Hil I QUI fllll lllllil llli Dll 1111 


(81) li^S (S ft): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, 
IL, rN, IS, JP, KE, KG, ICR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, 
PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) ffi£H ARIPO ftS* (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), a — 7 ^7 ft W (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-D / 


(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI «ft (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 


(57) Stt: 


WO 01/63265 


PCT/JPOl/01502 


' m m » 

y— -^JfX-foZ High-throughput screening (HTS) ^fr^^f (assay) $J 

^^doVN-c^^te^feds^ij^ *nrv>s„ i&ft&teS5$*> ffim^v&xmfrx hts 

^<D%mzMLX#V, ^fett^HTS fcfetfS assay mfe(D^.bKt£ 5 h<D 
b^Z.bfrlX\/^Z> (Rogers, M. V. , Drug Discovery Today, Vol. 2, pp. 156-160, 
1997) 0 
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yyt^K^ytCD&WWm.KMLX}*, Wmftffilkyt (Time Resolved 
Fluorescence : TRF) W\fc$:$.%1rZ>]jfetftfif<i £tlX^% 0 £*ltt\ J 4 

(Delay Time) SrRltX, *Jlt5^3'^^7^^ KistM*Lfcit7^ 

KiMEoteSffMB (« * te\ Ite^ffetil £ ^ 7 y *V X l 5 £ dna »r 

' — ^ ^Tt^B&^^/l^^^-^Sj (Fluorescence Resonance Energy Transfer : 
FRET) tt-o'oa€3Rfc2«0«3tett^ > (K-7— ) (T^i? 

FRET.fi, ^friS*fr©ffiMttEBo«ft*5VNttffi^E11©«ftSrtftW 

jfc^B#fc£'i:3 FRET 5 £ <h fc «fc S^KffiS 
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ffi U -fRT h fr(T>im&.$& LX£ C 5 fret to&omk&ikM-tZ r. 4: «fc 5 , # 

^co 2 ^mo+a^^iam^^'fboiij^; (3) @ ^osiistiwi^ts^/f 

3t&ftvmi& UiJUHflMft© FRET ar^o^Sr^ttli-S ^ t \c J: 5#» 

-OOHS^rtt TRF t FRET i Sria*^*?* 5# Homogenuos Time 
Resolved Fluorometry (HTRF) t LX5£#, < 0^<£>#^/5S& 5 o ^fc^^n. 
-nt^AYi-y»tffiU S^ftKlAPC 104, 000 ©£fttt*V/< 

a^^x, &&mR&mm#)fcfa±£ j &tcb<Dm^tf&z> 0 z.<D%mz, trf 

*ftS#as**Fifr£3fc<HrL fret *nz.u%%&*fekn^mz.K-fz>%M ■ 
wt*. m&.mm.te * «t 5 tcs^ C7tm-a^tt fret ci\ nwa^^ ± 

tWff|BS***«jiBfe$ tvf g <5tt1Hc*>5i*»i: fret 
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*-7&&&#bLX&g&#£. FRET *$Lt^z>z..k-$-m&f£ 

* f £ C 5 ^ © FRET «fc 0 S*#S]il5S^^ t ©;g#ifr g 
ft£ TRFil^-TS ^^©SiJ^^W^feT^^^a^T't 
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(1) UTS* P 5 n 

(2) Zft g t b-C«g&# 

H 1 @ ft % Tb 3+ #|#: DAR-M t flS*#1" 5 Tb 3+ ^ft: i: DAR-MT t tf&frf 

SSIfcfcV^ Tb 3+ $gf$^b DAR-M Xft DAR-MT 

(FRET) ;oS£ z , DAR-MT Tf± FRET J: 3 DAR-MT ffe Cfc ^ <t $r 
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m$>. (A)«Tb 3t ^i DAR^I#*ffi-5jl©se*Sr^U (B)ttTb 3+ $g#: 
S|2g|tt. *»Wfi?*ife|cJ;0#H«itr^i3-^i: LTDAR-M fc/B^T-gfe 
H 3 Eu*^*:©^;*^ b^i: SNR3 ©KJR^-^^ h/KD* fc t) 

Bffl#fFtiMJg 2000-50868 ^ (2000^2/3 28 0 ffljg) ©Wiffl*©^^ 

b< }±ful5 fret, «fc t)4Dfeft#fr©*jWlrajBa!»'3fc*i*W^**WJ6(Tiff). 

SJ^jfe4fe«©a«W:Wfc|SS$*i*v>dS, Wfctf, -BMbSfcl^ Ca 2 \ Zn 2+ 
a»fe5t>©$r/8wct>J;v\ *^jtt*K:*5V>T H&JiBjKigj&j 
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xmtfcmimmts-tiz^x&z, 

© 3g»# 1*0 Rfr $ *i 5 if W tf. 5 Z. # t? £' 5 a* % i tb PIS * ti 3 £ 
y 7>u*U-fe>fVflW* 10-226688 .-JH3»I#K ^7 $ / V 

mn& m®k&m wo99/oi447 ^rn'rnWs wR&fcf*—-? mmw- 11-040325 

■§-933!ffl*K -mTOSfffl^fflT'n-^ (H^M W099/51586 #^«H*) * if^ 
W kft5 0 Wttf, BBR^N W099/01447 *Effl»fc1Bti£;h,fc^r 5/ t?-^ 
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tt, PhiPhiLux-G2D2 (Oncolmmuni (Tff 

Ttfh-^HK&U l|2}&, ¥±*t pp. 201-204, 1999) iitfSit^f 4 
3 0 PhiPhiLux-G2D2 te N i?-3 > - 7 ft if It ioTWf^5#Ift7 

^/SUH^IJ (GDEVDGID) OSSl^M'fl 1 -on-^; >#^^lf:|| 

•^Lfc^T-#ftbTVN5o ^fcO^mj; 19, GDEVD t GID oW*Cta 

Eu 3+ (^nf!>A/fty), Tb 3 * (TVHf*^ N Sm 3+ JJ ^i^^h 
Dy 3+ (^7nV^>f*y) ftXCDy^?'; 4 Y4*l'pWfiL : f-k*r\s~ 

Hftttfifgsfc ioT#5r fcasRT«T?fc!K Mx«s yv^y^Mtyt^ 

&^J&^3ffi{fc-?-£ L"C&fc©DTPA (Diethylenetriaminepentaacetic Acid) |g 
DTPA-csl24£-feyWtrv£> (Selvin P. R. et al, J. Am. Chem. 
Soc, Vol.117, pp. 8132-8138, 1995) ©^*fet?^U #fc*Wfc:Efl£y-$:9 

m^m^r^MmytmMKi: mM^m^m^mmm^^-r^ ± 5 it, 

Tft, Stryer L. , Ann. Rev. Biochem. , Vol.47, pp. 819-846, 1978 &£ltl2© 
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fc*3, ^#^M^«s ^t(D#^^ io- s #/6ve, 10' 3 #^O^ 

^^SI^(C-OV>T{±> Hammila I. & Webb S. , Drug Discovery Today, Vol. 2, pp.. 
373-381, 1997 Klf£M-ffi|fe£ ftX& 9 ; #!»#tf)|l»J}C AffcBj^StfSjF $ 

(l)S.t5(2)^^-$r^tb ; e^fe?B^-f, ?BiSc**^liT?!itt*tbS. ^ft 

mmm 

ggg&N W099/01447 -^^|ffl»ra«©^T^5tUfc DAR-1 [3,6-tf*(^ 

m*^*? j —Mz.m% u a tit* DAR-i k# ut i. 7 mmux., sot^ 
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#£L7t 0 i &mm^ mtnmjmBtk&ttfrtoiD&.&m&t: tlc thru 

Wj L/c„ £j»$^> y ;& ^/V* n?h^77^ -&r>*^ W< 7 X W ■? TLC t?S 
Ht"C DAR-M [3,6-fc*;*(^ai5vKrS/)-9-t3-y ^ y-4(N-p« tVuts y)-2-^7 

m.p. 150-154°C 

'H-NMR (300 MHz, CDC1 3 ) 5 1.13 (12H, t, J=7.0), 2.86 (3H, s), 3.33 (8H, q, 
J=7.0), 6.37-6.43 (5H, m), 6.75 (1H, d, J=7.9), 6.81 (2H, d, J=9. 0) 
FAB-MS 487 (MM) 

±.mx*mc dar-m $ j -Mmm u -wntmrnxx ^^htm^n 

jK£B*Lfc, yw^T^ TLC lC <fc 9 S^LT DAR-MT [3, (v^TVU 

7^ / )-9-(4-*;H:>^-i-^f b y TV— /v-s-^'/v) ^rf-y^ y £ 

m.p. 155-160^ 

l H-NMR (300 MHz, CDC1 3 ) 5 1.12 (12H, t, J=7. l), 3.32 (8H, q, J=7. 1), 4.37 
(3H, s), 6.31 (2H, dd, J=9.0, 2.5), 6. 43 (2H, d, J=2.5), 6. 58. (2H, d, J=9.0), 
7.26 (1H, d, J=8.6), 7.83 (1H, d, J=8. 6) 
FAB-MS 498 (MM) 

DTPA (Diethylenetriaminepentaacetic Acid) W$tfo<V— oX*h% DTPA-csl24 
A- (SelvinP. R. et al, J. Am. Chem. Soc. , Vol.117, pp. 8132-8138, 
1995) <D%mX*£-J&'Ltc 0 10mMDTPA-csl24ODMS0^S*3«t^l:(D10raMTbCl 3 
*SMft4r L 1t&^ ftff&g 10 U M t ^SilC 0. 1M Tris-HCl !« ( P H8. 8) £ 
ffi<^T#lRU 30 ^±»fLtf/Vtf r^-f^-Vlfft: (Tb 3+ ^) 

10 


WO 01/63265 


PCT/JP01/01502 


tc a tulB Tb 3 *#g{£ #1 1 DAR-M Xti DAR-MT «r**U«h,*M*« 1. 0, 

2.0, 3.0, 5.0, IO.OmM J:-p|fe&PU SH^fcJBV^. DAR-M DAR-MT 

(2)TRF^^<^ h/ls<DWlfe 

Mode: Phosphate, Excitation-' 328nm, Delay Time: 50 ju s. Flash Count: 1, Gate 
Time: 1.00 ms, Cycle Time: 20 ms., Slit f§: 2.5 nm (Excitation, Emission 
^jl), Scan speed: 900 nm/min 

JBfcSrJ&lBfc*"**. Tb 3 ^*t DAR-M (S& 1A H) DAR-M 

W^^#^tTb 3+ ^^S3fe1-5 545nm<D^3^cD^/l>^^$n7to-^, 
Tb 3+ $g#:£; DAR-MT flS##t-<53R (S& IB 0) T?H\ DAR-MT Tb 3+ #f 
545 nm ©&ft3ftfi^»*>#tt§fc$*L5 i t t>£, Tb 3t ltft*5l5©*i; 
ft* teS'J© 584 nm |C tW IS^^ff 5^3fe^tti^ DAR-M XJ2 DAR-MT & Tb 3+ 

tvf, DAR-M & t>* DAR-MT ti Delay Time 50/zs SrJfifcS*JWfr©£3fe&#LXV 
ft V * b ffim £ tbfco £Lh i Q , Tb 3+ #f ft&TJ* DAR-M S^T'tt, Tb 3+ #t#^ 

DAR-M ^<D FRET #£Cfc3S, DAR-M ft^ftlb Tb 3+ ^frW^^^ 

©»0^|Ig|£tL, Tb 3 W&tf DAR-MT 365##i"53R-Ctt, Tb 3+ #f# 

^> DAR-MT 'v© FRET C, r. <D FRET {C «t 5 DAR-MT ©**-|fo£3fcj&S& Cfc r. . 

I=I 0 exp (-t/r) OSlfc&Tttfe^O^ftjjft^fefco # ft 
( t ) £*ftfc 0 . 

11 


WO 01/63265 PCT/JP01/01502 

Mode: Short Phos. Decay N Excitation: 328 nm\ Emission'. 545 nm^fcli 584 nm N 
Flash Count: 1, Gate Time: 0. 01 ms N Cycle Time: 20 ms, Slit fg:-10 nnu Integ. 
Time: 1.0 s 

Ib^ftb DAR-M^^-f £3£ (^^ W DAR-M(D^J) DAR-M <Dgg#;##) 

Tb 3 W{-A*-t"5 545 nm (D^^^#^Lfc 0 Tb s Wi DAR-MT 

(^^^) DAR-MT O^IJ) -m, DAR-MT Tb 3 W^* 
3fE-f-5 545 nnKDH^fNfr^ Tb 3+ $g#:E£3^<Dlt3t t fiflJtfMBrfcfcttimLfc 584 nm 

3fe» v Tb 3+ $g#:^ DAR-MT FRET jftg - ofcjg^ FRET fc± 
DAR-MT ©M^f^T'fcS £t #foa>ofc. 


3£l 




DAR-M 

DAR-MT 


Run 

Sample 

x 645(ms) 

X 645(ms) T 

684(ms) 

1 

10MMTb 3+ DTPAcsl24 

1.52 

1.52 


2 

Runl+ljuMDARfSSM*: 

0.59 

0.45 

0.45 

3 

Runl+2 n M DAR HI aUffc 

0.29 

0.29 

0.29 

4 

Runl+3 n M DAR ^ ft 

0.22 

0.19 

0.19 

5 

■Runl+5/zMDAR^J# 

0.13 

0.13 

0.13 

6 

Runl+10 ii M DAR W&W- 

0.08 

0.08 

0.08 
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W 3 : -*m\&%OMj& 

10 mM DTPA-csl24 <D DMSO $8fct3 .fctfS*© 10 mM TbCl,*?Kft^jfi^Ufcft % 
«^ 10 M M £ fc suite 0. 1M U ygtt- h II V J*mmm ( P H7. 0) £/Bvnt«! b 
30 iHMtUtffc Tb 3 ^|#:}C, $ b(C 10 mM DAR-M DMSO Jgtt&jK-ftft 3. 0 

±ia(i) -e#^>tLfe-^bS*i'J^;M^M-fe^^AtL,ii^L^^ t>mim 

* 328 nm N ^ftfcg 584 nm ©£ft3^©gfl5£jgl$8jfc8!l£ Ufc. $iJ^H#? 120 

f>mmmm^x^^\z-mimm^niH'r^~mtmm k-j— -cfcs noci3 & 

1*8 t ZfiZftfimgtv «»J DAR-M bT*H!B k Lfc 0 " 

%gg : B&F-4500, 

Mode: ^ftPtP^-ffcSiJ^ Excitation: 328 nm N Emission: 584 nm, Slitfg: 2.5 
nm (Excitation, Emission , sfr b-v/MUE: 950 V 

-wt{k&&mttmfo&vzik?m&<oj&#&fci>*t> dar-m ©J5Kowai©«3fe 

S5ftiSrH'2 Lfc 0 N0C13 mm&£ 9 mfcmtt 584 "nm ©MS^ii^^I 

(l)SNR3<D»Bg • ■ 

(a)2-t Yn**sr4-T h 7 t Kn ^/ JJ iJy [1, 9-hi] (2' -^/Utf^v^O-yV 
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WKy^J^m. (2g, 13.5 mmolK 8-t V V (1 g, 5.28 mmol) 

*h/^y (30 mi)*-?m&Lximjmffi\sit 0 mt&fy* 

VJUZ 7^ovh^77^ (AcOEt / CH 2 C1 2 = .1/1) X^M b"C g Wfcfcfffc 
(H5UNOJ0 , 

l H-NMR(300 MHz, DMSO-dg) 5 1.68-1.91 (m, 4H), 2.32-2.46 (t, 2H,J=6. 2 Hz), 
2/55-2.63 (t, 2H, J=6.2Hz), 3.15-3.30 (m, 4H), 6.40 (s, 1H), 7.32 (d, 1H, 
J=6.6 Hz), 7.55-7.68 (m, 2H), 7.94 (d, 1H, J=7. 5 Hz), 12. 95 (s, br 1H) 

(b) H,N-i?xf^7^-l-t7h-;U 

6-7^;-l-t7K/U (2g, 1-2.6 mmol) , 3— K^*V (lOg, 64 mmol), h 
})^;VT5.y (1 ml) *«fejc^^*/UAT5 K (5ml)^T?^b, 120°C 
T?5P#|HJjjt#Lfc a RfcM&mWQQ ml ©^n/M^fcJnjbicifeU £6>fc 

£>;fr 7A^n-7h^77^ (n-hexane : CH 2 C1 2 =1 : 9) X^M U"CS^^ 
fc(W32%) 0 

'H-NMROOO MHz, DMSO-cQ 5 1.20 (t, 6H,J=7.0Hz), 3.44 (q, 4H), 6.47 (dd, 
1H, J=7.0, 1.3 Hz), 6,84 (d, 1H, J=2.6Hz), 7.07 (dd, 1H, J=9. 3, 2.6 Hz), 
7. 21 (m, 2H) , 8. 00 (d, 1H, J=9. 4 Hz) . 

(c^-v^^/WT^ /-10-x hy k Ko^y y *JJ [l,9-hi]-9-[2'-;&/W/}^>;7 
•x.—M-^fVlcW^T-V ZJ* (SNR3) 

±|3(a) tf»e>tLfe2-t Ko ^v^-4-x h7tKn^;y^; [1, 9-hi] (2' -#7U 
tf^^vyV/l^V-tfi/ (60 mg, 0.18 mmol), ±|B(b) T^btUfc6-N, N-v'o: 
W?/-l-t7>-/V (40 mg, 0. 18 mmol)£p< * ygfc (2 ml) fcSfl? 

U 85 °CT12^W»L7c 0 SJfr^t^^^s *3i^500ml (WKTKKlfctt, 
^^^7k7K-C'ML^^b2^ISNaOH7K^T^fPL, £<bkl5 ml itkll^Q 
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z-xmmz ufc 0 & c itLtkm&titMUis y * ^/v* 7A^vf^7^- (10% 

MeOH /CH 2 C1 2 ) X^M Lt@ » (lfc*20?Q 

1 H-NMR(300 MHz, DMS0-d 6 ) ■ 51.23 (t, 6H,J=7..0Hz, a); 2.12 (m, 8H, b) ; 3.11 
(m, 4H, c) ; 4. 13 (q, 4H, J=7. 9 Hz, d) ; 6. 24 (s, 1H, e) ; 6. 59 (d, 1H, J=8. 8 
Hz, f) ; 6. 79 (d, 1H, J=2. 6 Hz, g) ; 7. 17 (m, 3H, h, i, j) ; 7. 62 (m, 2H, k, 1) ; 
8. 04 (m, 1H, m) ; 8. 35 (d, 1H, J=9. 2 Hz, n) 
FAB-MS : 517 (If) 

(2)*^M«£ 

nmXft0.5 rant U v*^* >^ tf- F 6 aWfOif *»fefi3tSrtt^ Lfc„ 

* h/Hi^fctt^^-*^^— LS50B£ffiV\ y*fc°- K£ 900 nm/# 

i Us RIM* V v hRTfilkybWx V v h*r#lC2. 5nmi: L-rtW^Sr^Tofco Eu 3+ 

. l£A(A,)F D (X)X, 4 dX E A (A.) : 


is^iib, co?stt«r^^ b^a^fc^fc. MpmKjfc^^^ 

ffi^^tL-?niO0^^:^^U0MM(DSNR3^(0. 1M ]) y&ti D £ A»&r?0upH7. 4) 
©RHX*'** hA^fi&T^Lfco SNR3 A. ex = 615 nm, X em = 655 nm ©£c 



F D (X) : K±-<Z)£3fc5iS 


SNR3<DDMS0^ (10 mM) £ V V *7 (pH 7. 4)T?#f5LT10 ;iM 
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3t#l££3r U Eu 3+ $f ftwgft*^ Y/vt (DMte VMftm. 34 x io 15 

It^M^^^^^^^Ce.SSXlO 15 nniWr 1 , Selvin, P..R. , et al. , 
J. Am. Chem. Soc. , 116, 6029-6030, 1994) t tfcffc LT ^FRET^i t^S-f <D\Z. 

i ■ 
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it 3fc <d m m 

(2) ^fi g $r&-5&&foik%*% UWfc&ttSft:^* t 

7 . mtE,mMM^n^-mtmx^^^~-^xh^m^<D^mm tw^ 

8 . It^o^ffl^ 1 3I^vn 7 5^1* *u5» 1 ^{!i|B*fc0^fele:ffiVN5fc«>w 

(2) Jttb g #asft##t£ft U.RWRW^at^o Sr5£** t LT^S^ft 
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(i) LTibfc c 5 ^n^ft:/ p ^ 
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